This article follows the methodology employed by Sloan to evaluate whether share prices fully reflect the information about future earnings contained in the cash flow and accruals components of current earnings. The first hypothesis predicted that the persistence of earnings attributable to the cash flow component of earnings is greater than the persistence of earnings attributable to the accrual component of earnings. The results indicate that this is indeed the case. The second hypothesis predicted that share prices would react as if investors fixate on earnings, and fail to distinguish between the different properties of the cash flow and the accrual components of earnings. In all cases investigated, the null hypothesis of market efficiency was rejected. However, investors did appear to distinguish between the different properties of cash flow and accruals. Market efficiency was rejected as the influence of both components of earnings was underestimated. Thus, although investors were not successful in unscrambling the earnings data, they did not appear to display an earnings fixation.
Introduction
Earnings and cash flow are two totally different concepts. While earnings are derived from applying accounting techniques, according to accounting conventions, cash flow is based on the timing of cash receipts and disbursements. The net earnings figure is of particular interest to investors and other decision makers, as is indicated by the following facts: -earnings figures are published shortly after the close of the fiscal year, but not so its components, -managers often select projects based on earnings,' -managers' explicit compensation schemes are typically based on earnings, and there are considerably more earnings than cash flow forecasts (Wilson, 1987: 297) . However. what investors are actually interested in, are the dividends they will receive and the market value of their investments. They are therefore more interested in the cash flow than in the earnings of their investment. There thus exists a dichotomy in so far as investors are interested in the cash flow of their investments, but appear to fixate on earnings. Ball & Brown ( 1968) investigated whether there is any useful information in the announcement of earnings. The usefulness of information was determined by evaluating the significance of the share price response at the time of the information entering the market. In an efficient market, changes in the share price will indicate the flow of useful information to the market. The results of their research indicated that the annual income number is useful in that should actual income differ from expected income, the market would react in the same direction.
Development of the hypotheses
Chambers & Penman (1984) investigated the effect of the reporting lag on the share price. They found no significant relationship between the reporting lag and the variability of share returns which is consistent with the notion that accounting reports contain some information about specific firms which is not provided by other sources, regardless of the time lag of the reports (Chambers & Penman, 1984: 22) .
While earnings are reported in the media, its components are only later released through the company financial statements. Wilson ( 1987) found a reaction to the release of cash flow data, indicating that the market recognises the release of financial statements as an information event, and that cash from operations has information content beyond earnings. Bernard & Stober (1989) and Lev & Thiagarajan (1993) , in separate studies, concluded that cash flow does not have any value relevance over earnings in predicting future earnings, while Dechow (1994) refers to cash flow as a 'noisy' measure of firm performance. According to her research, the ability of cash flow to reflect firm performance is poor over the intervals used to report the performance of a firm.
From these conflicting studies Sloan developed his first hypothesis.
Hypothesis 1: The persistence of current earnings perform· ance decreases with an increase in the accrual component of current earnings and a decrease in the cash flow component of current earnings.
In an efficient capital market, share prices reflect all available information. An impressive body of theory supports the proposition that capital markets are both efficient and unbiased in that if information is useful in the forming of capital asset prices, then the market will adjust asset prices to that information quickly and without leaving any opportunity for abnormal gain (Ball & Brown, 1968: 160) . The constant fluctuation of share prices is an indication of this information flow, as investors are constantly bombarded with new information.
The functional fixation hypothesis takes an opposing view, namely that individual investors fail to unscramble the information contained in a firm's financial statements. They therefore arrive at biased assessments of the probability distributions of future cash flows (Hand, 1990: 741 ) . According to research by Bernard & Thomas ( 1990) , share prices appear not to respond completely and immediately to information that is as freely available as reported earnings. 'Thus, the data is consistent with stock prices failing to reflect fully the implications of current earnings for future earnings ... '(Bernard & Thomas, 1990: 321 ) . They found that a disproportionately large portion of the post-announcement drift is delayed until the next quarter's earnings announcement.
'It is difficult to understand why stock prices would appear not to respond completely and immediately to information as visible and freely available as publicly announced earnings' (Bernard & Thomas, 1990: 306) . Hand ( 1990) suggested the Extended Functional Fixation Hypothesis, whereby the share price would either reflect all available information, or it would be based on naive expectations, depending on the sophistication of the marginal investor.
From these studies, Sloan ( 1996) postulated that the association between earnings and share returns may reflect investors' naive fixation on earnings, rather than earnings' ability to summarise value revelant information.
From this follows the second hypothesis:
Hypothesis 2: The market is not efficient in that the share prices fail to fully reflect the higher persistence attributable to the cash flow component of earnings and the lower earnings persistence attributable to the accrual component of earnings.
Tests for hypothesis 1 Sloan ( 1996) expressed the relationship between current earnings and future earnings as:
Eamings,. 1 = a 0 + a 1 Earnings, + u,+i (I) Sloan aimed to determine whether the persistence of earnings attributable to the cash flow component of earnings is greater than the persistence of earnings attributable to the accrual component of earnings. The coefficient of Earnings, (a1) measures the persistence of earnings. As earnings is scaled by total assets, it measures the persistence of the accounting rate of return on assets. Accounting rate of return is defined as operating income divided by an investment number (Horngren, Harrison & Robinson, I 996: 1105) . The investment number in this case is end of the year total assets. According to Sloan ( 1996: 297) , as accounting rate of return is slowly 123 mean reverting, a 1 is less than one. However, Hypothesis I predicts that equation (I) is misspecified, as it constrains the coefficients on the cash flow and the accrual components of earnings to be equal. Sloan thus tested his first hypothesis with a multiple regression equation that did not constrain the coefficients on accruals and cash flow to be equal.
Earnings,+1 =Yo+ y 1 Accruals + y 2 Cash Flow + u,+ 1
Sloan predicted that y 1 < y 2 , indicating a lower persistence of earnings performance attributable to the accrual component of earnings.
Tests for hypothesis 2
In his second hypothesis, Sloan tested whether share prices reflect the different properties of the cash flow and accrual components of earnings. To investigate this, the test Mishkin (1983) developed to test the rational expectations hypothesis in macro-econometrics was employed. This test assumes market efficiency, implying that abnormal returns are zero in expectation.
The rational expectations hypothesis asserts that the market's subjective probability distribution of any variable is identical to the objective probability distribution of that variable, conditional on all available past information (Mishkin, 1983: 9) . For any variable, X E"' (X,+1 14>,) = E(X,+1 14>,) where 4>, the set of information available at time t;
EJ .. 1$,)= the objective expectations assessed by the market; and E( ... 1$,) = the objective expectation conditional to$,.
Tests for market efficiency often tend to focus on either holding period returns or share prices. Following Sloan, let r, denote the return to holding a security from t-1 to t. The return includes both capital gains and cash income such as dividends. Rational expectations then implies that E[r,+I -Em(rl+l 14>,14>,] = 0, thus (5) where r,. 1 is the market's subjective expectations of the normal holding period return from time t tot+ I. This is in line with market efficiency, which implies that investors cannot expect to find unexploited profit opportunities in the market.
A model that satisfies the efficient-markets condition in (5) is (6) e,. 1 a disturbance with the property that E(E,-,i4>,) = O; X, a variable(s) relevant to the pricing of a security at time t;
X"<·• a one-period ahead rational forecast of X,. 1 at time t; and p a valuation multiplier. In the context of the study, X, the value relevant variable, is earnings performance, while P is the earnings response coefficient. The model is then estimated using the different definitions of earnings as defined in equations ( I ) and (6). Earnings,+ 1 = a 0 + a 1 Earnings 1 + u,+1
(r,+ 1 -i',. 1 I cj>,) = P(Earnings,. 1 -a 0 -a 1 • Earnings,)+ &,+1 (8) In an efficient market a 1 = a 1 •. This implies that the share prices correctly assess the average persistence of earnings performance. The earnings forecasting model in equation (2) is combined with equation (6).
Eamings 1 + 1 =Yo+ y 1 Accruals 1 + y 2 CashFlow 1 + u 1 +t (9) (r 1 + 1 -i' 1 + 1 I cj> 1 ) = P(Earnings 1 +t -Yo -y, • Accruals 1 -Y2* CashFlow 1 ) + &i+
Market efficiency imposes the dual constraints y, = y,•, and
To test the second hypothesis, equations (7) through (I 0) were estimated separately, using non-linear least squares.
The abnormal returns were determined by finding the difference between the realised return and the return on a size-matched portfolio, using decile rankings. Firms were ranked annually according to firm size, as this was chosen as the risk proxy to be used. Firms were then divided into ten approximately equally sized portfolios. The average returns for each portfolio were determined and subtracted from each company in the portfolio's realised return for the year.
Market efficiency is tested using a likelihood ratio statistic distributed asymptotically x 2 ( q):
where: q the number of constraints imposed by market efficiency; n the number of observations; ssRc = the sum of the squared residuals from the constrained system; and SSR L" = the sum of the squared residuals from the unconstrained system. Sloan's research found that the coefficient on cash flow is smaller than the coeffii;:ient on accruals, indicating that share prices appear not to anticipate rationally the greater persistence of earnings attributable to the cash flow component of earnings, but rather expect the opposite. Thus, the conditions for an efficient market were not met.
The main conclusions of Sloan's research, which will also be tested in this article, were: -The persistence of earnings performance depends on the relative magnitudes of the cash and accrual components of earnings. -Share prices react as if investors fixate on earnings, and fail to correctly identify the properties of the earnings components.
Sample formation
The data for the empirical tests have been obtained from the database of the Graduate School of Business of the University of Stellenbosch. The data set includes company data from 1974 to 1996. The data suffer from survivorship bias, as all companies delisted over the period of analysis have been excluded from the sample. All overseas companies, except S.Afr.J . Bus.Manage.1999.30(4) Namibian companies, as well as all pyramid companies, have been excluded from the sample. A pyramid company is defined as a company whose predominant or only asset is shares in another company. The data of some firms are incomplete as a result of the unavailability of data, and thus could not be used in the tests. This resulted in a final sample of 3 244 firm years over the period 1974 to 1996.
Definition of key concepts
The financial variables of interest in this study are earnings. accruals and cash flow (cash from operations).
Two definitions of earnings are employed. Following Sloan (1996), earnings (Earnings,) is defined as profit before tax, exclusive of interest paid. It excludes non-recurring items, such as extraordinary items and non-operating income. Ball & Brown (1968) found that using operating income or net income before nonrecurring items, was not as successful in predicting the signs of share returns as was net income. The tests will therefore be repeated using profit after tax (Earnings 2 )
The accrual component of earnings is computed as follows:
Three different definitions of cash flow will be used. In the first instance, cash flow is defined as the difference between Earnings, and accruals. This is similar to the Sloan definition.
Cash Flow, = Earnings 2 -Accruals (13) In the second instance, the cash flow number (Cash Flowi) is defined as earnings before interest and tax (EBIT) plus non-cash items. interest received and dividends received, less the changes in working capital.
In the third instance, cash flow is defined as the difference between Earnings 2 and accruals.
Cash Flow 1 = Earnings 2 -Accruals ( 14) In order to be able to compare firms of different sizes in cross-sectional comparisons, all variables are standardised by firm size. The measure of firm size employed is the end of the year book value of total assets. Table 1 provides descriptive statistics on the characteristics of the data of firms, ranked on the magnitude of the accrual component of earnings. Firm years are ranked annually, and firms are assigned in approximately equal numbers to decile portfolios.
Descriptive statistics
There is a strong negative relationship between accruals and cash flow, which is consistent with Sloan's findings, and other prior research (Dech ow, 1994 ) . There is a strong positive relationship between the earnings and accrual means, with a disturbance of this linear trend in the third decile.
Panel 8 investigates the importance of the components of accruals in explaining the variation in the accrual component of earnings. From Table I it is apparent that the changes ~n stock and debtors are mainly responsible for the variation in accruals. This is compatible with Sloan's findings that the variation in current assets is mainly attributable to the variation in receivables and inventory (Sloan, 1996: 297) .
Panel C reports the statistics on the risk factor. The risk proxy used is firm size, which_ is ~easured as the natural logarithm of the market value of equity. The shape of a plotted line of the means of the risk proxy appears as an inverted Ushape. This is similar to Sloan's findings, and indicates that the extreme portfolios contain the smaller, riskier shares.
Empirical analysis: hypothesis 1
The first hypothesis states that the earnings performance attributable to the cash flow component of earnings is more persistent than the earnings performance attributable to the accrual component of earnings.
Results from the regression of equation 1 Table 2 reports the results from the estimation of equations (I) and (2). using Earnings 1 and Earnings 2 as the earnings number. A single pooled regression is performed for both definitions of earnings. According to Lev ( 1983) , as reported in Sloan ( 1996 ) , the time-series properties of earnings differ 125 as a function of industry characteristics. It is therefore possible that the pooled regression results suffer from a varying parameters problem (Sloan, 1996: 298) . Industry level regressions were therefore performed to ensure that the results are robust to this problem. To overcome the possible effect of outliers on the regression results, the regressions were also estimated using decimal rankings of the variables in place of their actual values. This approach was followed to stay in line with Sloan's methodology. However, the value of the results obtained from the decimal rankings must be questioned. By restricting the regressors to a value between zero and one (or between one and ten, as Sloan did), much information is lost, while it is questionable whether the effect of outliers on a large sample is that significant. A more useful option might have been to Windsorise outliers, thus restricting their influence, without affecting the information content in the other data. Although the results of both the actual values and decimal rankings are reported in the tables, the discussion will be restricted to the results obtained using the actual values.
Section A of Table 2 reports the results from the estimation of equation (I) in pooled form. From Panel A it can be seen O is still strongly rejected. Earnings performance is thus not transitory. The null hypothesis that a 1 is equal to one, thus that earnings performance follows a random walk, is rejected with a t-statistic 2 of-15.96. The industry level regressions (Tabel 3) confirm that accounting rates of returns are mean reverting, with an average persistence parameter of approximately 0.8. The results are similar to those obtained by Sloan.
Panel C of Table 2 and Tabel 3 show similar results for Earnings,, with an average persistence parameter of approximately 0.7.
Results from the regression of equation 2
Section B of Panel B of Table 2 provides parameter estimates for equation (2), with CF0 2 as the cash flow number. The coefficient on accruals, yi, is 0.715, while the coefficient on CF01, Y2, is 0.838. An F-test rejects the hypothesis that the y 1 = Yi-In industry specific comparisons, y 1 is smaller than 72 in 76% of the cases.
The results that were obtained from the regressions with Earnings 1 as the earnings number and CF0 1 and CF02 respectively as the cash flow number, provide strong evidence in support of the hypothesis that the persistence of earnings performance attributable to the cash flow component of earnings is greater than the persistence of earnings performance attributable to the accrual component of earnings.
Panel C of Table 2 reports the results that were obtained when earnings is profit after tax (Earnings 2 } and the cash flow number is the difference between Earnings 2 and accruals. The reported coefficient on accruals (y 1 ) is 0.697, while the coefficient on cash flow (y 2 ) is 0. 748. Both these coefficients appear to be smaller than in the case of Earnings (Panel A). However, in the case of net income the persistence of earnings attibutable to the cash flow component is also greater than the persistence attributable to the accrual component of earnings.
In industry specific comparisons, y 1 is smaller than Y2 in 70% of the cases. The first graph shows that earnings are slowly mean reverting, as was reported in Table 2 . Mean reversion is slow, and not yet completed by the fifth year. The second graph, showing mean earnings when ranked by accruals. has a more confusing pattern. It appears as if mean reversion is completed by the third year. It would thus appear that the slow reversion to the mean by earnings is not attributable to accruals. As with the first graph, the high cash flow portfolio also indicates that earnings is slowly mean reverting, with the reversion being far from complete by the fifth year.
Time series plots
All the results reported in this section would thus suggest that the persistence of earnings attributable to the cash flow component of earnings is greater than the persistence of earnings attributable to the accrual component of earnings. Table 4 it can be seen that the value of earnings coefficient, a 1 , is 0.834, which is the same as was reported in Table 2 , using ordinary least squares. The value of the earnings coefficient a 1 ' in the share price equation is 0.802. This is relatively close to the coefficient obtained from estimating the forecasting equation. The likelihood ratio statistic, which tests for market efficiency, is 0.355, with a marginal significance level of 0.551. The null hypothesis of market efficiency is therefore not rejected. Share prices thus appear to correctly anticipate the persistence of future earnings attributable to current earnings.
The results correspond with those obtained by Sloan ( 1996: 303) , namely that share prices correctly reflect the implications of current earnings for future earnings. However, the marginal significance level obtained by Sloan was 0.933. This very confident result (compared to a marginal significance level of 0.551 obtained in this study) is most likely as a result of the very large sample used by Sloan.
Panel C of Table 4 investigates the same situation, but uses net income (profit after tax) as the earnings number. Although the persistence of net income is lower than that of operating income, the hypothesis of market efficiency is still not rejected. Using actual values, the earnings coefficient, a 1 is 0.737, as in Table 2 , while a,· is 0.593. The likelihood ratio statistic is 0.823, with a marginal significance level of0.364.
As a whole, it would thus appear as if the investors on the JSE are efficient in their assessment of the persistence of future earnings attributable to current earnings. The same conclusion was drawn by Sloan about investors on the NYSE.
Panel A of Section B, Table 4 , reports the results, fom the estimation of equations (9) Bus.Manage.1999,30( 4 ) the null hypothesis was rejected, and that the coefficient on cash flow yz' was 0.826, while the coefficient on accruals y • ' I was 0.911. Market efficiency was rejected and Sloan concluded that investors appear to treat the accrual component as if it is more persistent than the cash flow component.
Panel B, Section 8, of Table 4 , reports the results obtained with CF0 2 as the cash flow number. The coefficient on accruals, y 1 is 0. 715 and the coefficient on cash flow, y 2 is 0.838. The coefficient on cash flow, y 2 ', is 0.749, while the coefficient on accruals y 1 ' is ---0.023. The likelihood ratio statistic is 4.645, with a marginal significance level of 0.098, rejecting the null hypothesis of market efficiency at the 0.1 level of significance.
Panel C of Table 4 reports the results obtained with CFO) as the cash flow number and profit after tax as the earnings number. In the forecasting equation (9) the coefficient on accruals, y 1 , is 0.697 and the coefficient on cash flow, y 2 , is 0. 748. In the share price equation ( I 0) the coefficient on cash flow, yz', is 0.643, while the coefficient on accruals, y 1 ·, is 0.222. The likelihood ratio statistic is 4.815, with a marginal significance level of 0.090, rejecting the null hypothesis of market efficiency at the 0.1 level of significance.
From the results it is clear that share prices react as if investors correctly assess the persistence of future earnings attributable to current earnings. Investors also appear to realise that the persistence of earnings attributable to the cash flow component of earnings is greater than the persistence of earnings attributable to the accrual component of earnings. However, in all cases using actual values. the influence of both components are underestimated. Market efficiency is thus rejected.' Table 4 Results from the non-linear least squares estimation of the share price reaction to information in current earnings and its components about future earnings (t-statistics in parenthesis)
Earnings,. 1 = a 0 + a I Earnings, + u,. 1 Earnings,. 1 =Yo+ y 1 Accruals, + y 2 CashFlow, + U,+1 (r,., -r,,11 q>,) = P<Earnings,., -ao -a,· Earnings,)+ E,+1 (r,., -r,+11 q>,) = P<Earnings,+1 -y.,-y,. Accruals, -Y2'CashFlow) + E,+1 Accordingly it is normal practice to expand the period of interest beyond the actual date of interest. So in an analysis using daily data the period of interest would include the day of the event and several days before and after the event. If the study uses weekly data (as we do in this), then the event window for analysis will include the week of the announcement and several weeks before and after the week in which the event is announced. The main reason for this approach is that the market may gain information before the event takes place and therefore it is possible to investigate this by examining the stock price over periods prior to the event announcement. The next step in the event study is to determine the criteria for the selection of industry sectors and firms for investigation. Sometimes as is the case in the empirical exercise contained herein this is dictated by the availability of data. 3 This is not the case with regard to research on stocks in well developed capital markets where there are several extensive data bases.
4

Brief review of different models used in event studies
The impact of announcements is measured by estimating the abnormal return. An abnormal return is the actual ex-post return of a security over the event window minus the normal return of the firm over the event window. The normal return is the return in the expected return in the absence of the event taking place. The abnornmal return for firm i on event date t
where AR,,. R;, and E(R;,IX,) are the abnormal, actual, and normal returns for time period t. X, is the conditioning information for the normal return model and is determined by the choice of normal return selected. Usually either the constant mean return model or the market model is used. In the former X, is a constant and the assumption is that the mean return of a stock is constant through time. In the market model X, is specified as the market return and here the assumption is that there is stable relationship between the market return and the specific stock return.
Thus statistical models are based on statistical assumptions about the behaviour of asset returns and are not dependent on economic assumptions. Statistical models assume that asset retu~s a~e joint(y ~ulti-variate normal and independently and 1dent1cally d1stnbuted. This asset-returns assumption allows for both the constant mean return model and the market model to be correctly specified. Although this is a strong assumption, this approach is used primarily because the inferences derived from the model are robust to deviations from this assumption. Furthermore by using a general method of moments approach the statistical assumptions can be modied for consi~tency in auto-correlation and heteroskedasticity m the analysis of abnormal returns. The statistical constantmean return model can be specified as follows:
R;, = µ;+ '-;, £(11.;,) = 0
The constant-mean return model is a simple model and has proved popular to earlier researchers because the variance of S.Afr.J. Bus.Manage. I 999, J0( 4 ) the abnormal return is not much reduced by the specification of more sophisticated models. Indeed Brown & Warner ( 1985) find that it provides similar estimates to those derived from more complex models. When the model is applied 10 daily data then nominal returns are usually specified. However when monthly data is used, the model can be used to estimate real or excess returns -returns in excess of the riskfree rate proxied as the yield of the one month to maturity treasury bond or gilt instrument.
Another statistical model is the market model. It is an improvement on the constant mean return model because it removes the part of the return which is related to variations in the market return. This leads to a reduction in the variance in the abnormal return and leads to an increase in the model's ability to detect the effect of events. It is specified as follows
where R;, and Rm, are the firm i and market m returns for period t respectively and E;, is the zero mean disturbance term and a,. 13; and cr are the parameters of the market model. Other statistical models are also used in event studies. These include factor models such as the market model which uses portfolios of traded securities to reduce the variance of the abnormal returns by defining more of the variation in the normal return. The market model is a one-factor model but multi-factor models which utilize industry sector indices in addition to the market have been developed. However there are no significant benefits in using multi-factor models in event studies. This is because the marginal explanatory power derived by including additional factors to the market factor is small, and there is only minor reduction in the variance of the abnormal return Variance reduction is largest where the sample of finns have a common characteristic -as in the empirical exercise (which follows) where all the stocks are classified into two industry sectors: retail stores and banking and financial services.
In situations of limited data the market-adjusted return model can be used. This is particularly so when the pre-event estimation period for the normal model parameters is un· known or not feasible. In such instances the market-adjusted return model is a restricted market model with a I constrained to zero and ~ I constrained to one. Since the model parameters are pre-specified it is not necessary to specify an estimation period to get parameter estimates.
On the other hand economic models are dependent on as· sumptions regarding the behaviour of investors and not only statistical assumptions. The two main economic models are the capital asset pricing model (CAPM) (Sharpe, 1964 and Lintner, 1965) and the multi-factor normal performance arbi· trage pricing theory (APT) model developed by Ross ( 1976) .
The CAPM develops an equilibrium framework in which the expected return of an asset is a function of its covariance with the market portfolio. The debate on the efficiency of CAPM rages on. Several studie~ have identified that devia· tions from the linear CAPM risk-return trade-off is dependent on other variables: firm size (Banz, 1981 ) , earnings yield (Basu, 1983) and leverage (Bhandari, 1988) . The ratio of the finn's book value of equity to its market value has also high-1; hted certain difficulties with CAPM. On the one hand F!ma & French ( 1992) examined the cross-section of average returns and beta and find only a weak relationship for a 50-ear period and no relationship for a 27-year period. They ~lso find as Sanz ( 1981) had done earlier that firm size and book-to-market equity effectively capture cross-sectional variation in average returns over the same 27-year period. Their book-market results are further reinforced in Fama & French ( 1995) . However, other studies, in particular Kothari, Shanken & Sloan ( 1995) support CAPM and find ex-post returns compensation for the same 50-year period examined by Fama & French. This suggests that book-to-market equity is at best weakly related to average stock returns and implies that the findings of Fama & French ( 1995) are the result of survivorship bias. However while the debate rages on, CAPM is being used less frequently in event studies because of questions raised regarding the validity of the restrictions imposed by it on the market model. Accordingly results of studies based on CA PM may be affected by these restrictions. Although this sensitivity to restrictions may be overcome by using the market model, the CAPM is rarely used without extensive relaxation of assumptions.
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With regard to multi-factor normal performance APT models the general conclusion is that the major factor is analogous in behaviour to the market model and that the addition of further factors does not increase explanatory power. Accordingly the benefits of using the APT as opposed to the more simple market model are small. A possible benefit of using the APT model is that it removes the biases of the CAPM. However this is something which the statistical models do as well with less complexity and is probably why statistical models are used more frequently in event studies.
However since the market model is used for the empirical exercise which follows herein it is useful to clearly explain how measurement and analysis of abnormal returns are carried out. The standard methodology is as follows: firstly returns are measured in event time t. The event date is t = 0 and t = T 1 + I to t = T 2 is the event window. The estimation window is t = T 11 + J tot= T 1 • Accordingly L, = T, -To and L2= T2 -T, are the length of the estimation window and the event window. The event window length should normally be larger than one so as to allow for analysis of abnormal returns around the event day. If the event window is included in estimation of the normal model parameters the event returns might bias the normal return measure. A further effect would be that the normal returns and the abnormal returns would capture the event impact. This is contrary to the epistemology of event studies in that the basic assumption is that the event is captured only by the abnormal returns. To ensure t~at this does not happen and to ensure further that there are estimators of the parameters of the normal return model which are not influenced by the returns around the event, specifications ensure that the estimation window and the event window do not overlap. The post-event window data is used with the estim~-tion window data to estimate the normal return model. This assess the validity of the normal market return measure as its 
Description of the data and the three markets
A data base of banks and retail stores sector firms listed on the Botswana Stock Exchange (BSE) and the Zimbabwe Stock Exchanges (ZSE) and the Johannesburg Stock Exchange (JSE) has been developed. The primary sources of data are the Stock Brokers Botswana Ltd, Data World Zimbabwe (Pty) and I-Net RSA (Pty) Ltd. The data base consists of weekly stock price observations and earnings announcements that covers a sixty-week period from September 1996 to September 1997. Due to insufficient relevant data, the analysis for ZSE and the JSE are for 52 and 43 weeks of the 60-week period respectively.
Having started operations in 1989 the total market capitalization of the BSE is approximately t P2.000 million (US $520 million). For retail firms the market capitalisation values range from P67.2 million to Pl 18.1 million with a mean of approximately P88.7 million and a total of approximately P1595.91 million. Clearly there is substantial size variation between the retail sector and the banking sector as listed on the BSE. Data for the BSE analysis is based on three retail stores and three banking sector stores.
The ZSE started operating in 1896 and now has a total market capitalization of approximately 2$75.8 billion (±US$ 3.5 billion). The maximum market capitalization for the retail sector is similar to that o,a11 firms, but the means are different; the mean value for the retail stores sector is 2$3.0 billion and the total market capitalization is given at Z$56.5 billion. That for banks range from Z$1.0 billion to Z$4.8 billion with a mean of Z$1.9 billion and a total of Z$19.3 billion. There are ten market makers on the ZSE. The level of total ZSE capitalization is approximately seven times larger than th~ t~-tal level of BSE capitalization. Data for the ZSE analysis 1s based on six banking sector stocks and seven retail sectors stocks.
The JSE started operations in November 1887. It is now capitalised at approximately R 1.130 billion (±US $240 billion). Over the period June 1996 to June 1997 the value .of shares traded on the JSE was R92.3 billion. This is an increase of 68.8% in comparison to the same period the year before. In terms of market capitalization the JSE is the world's J2•h largest stock market, by turnover the JSE is. r~nk~~ 25'.h i_n the world, but given the relative high level of ilhqmd1ty 1t 1s in 391h place in terms of liquidity. Data for this an.alysis of the JSE is based on 17 bank sector stocks and 13 reta1 I stores sector stocks. 
An empirical exercise
An event study is now carried out to gain insight into ~he efficiency of three stock markets in the southern A.fnca region.1 The aim is to evaluate the efficienc~ of the regional markets so as to determine the extent to which they may be integrated. Two tests are carried out. Firstly we use the ket model (as described earlier) to evaluate the response mar . h. · d of each of the three markets to new information. T 1s is ~ne by using weekly data to calculate abnorm_al returns over. a s1x-month event window. Secondly, analysis and evaluation of cumulative abnormal returns is carried out The study tests two hypothesis;
Hypothesis / · The BSE and the ZSE are inefficient with respect to earnings announcements.
Hypothesis 2:
The JSE is efficient in the semi-strong form and if so, the level of efficiency of the two small markets makes the likelihood of integration unlikely. 8 Estimation Firstlv. the standard market model (described in the second secti~n above) has been used to test the asset pricing efficiencv of the three markets. The constant and slope of the regressia'n were evaluated by weekly data. To estimate the distribution of abnormal returns over time we have estimated cumulative abnormal returns (CAR). CAR are aggregated average abnormal returns calculated over the event window. To capture the residuals between actual stocks returns and returns to the market indexes, we estimated the market model as described above.
For the market model residual returns we assumed that the nominal stock returns are generated by the following process:
R,, is the natural logarithm of the return for firm i in week t, and R,.., is the natural logarithm of the return on the relevant market index. a and ~ are the parameters to be estimated for the 60-week period. The benefit of using the market model is dependent on the R 2 of the market model regression. The higher the R 2 the greater is the variance reduction of the abnormal return. and the larger is the gain.
Stock pncing characteristics of the BSE
A sixty-week period data obtained from the BSE on three firms each from the retail and banking sectors is used to S Afr .I Bus Man~ 1999J0(4) estimate the BSE model parameters. The estimation of the parameters is done for each firm and the results obtained are reported in Table I .
The R:-bar obtained are fairly consistent and the OW-values show that there is no first order serial auto-correlation.
All the beta coefficients obtained are positive and greater than one. This means that when market returns increase by a unit, earnings on the stocks will increase by more than that proportion. The highest beta coefficient in this sample is 1.79. The beta coefficients are significant, implying that the earnings on the stocks depend significantly on the returns to the market.
Analysis of Cumulative Abnormal Returns (CAR): BSE
The regression results used for generating the abnormal returns are shown in Appendix I. The Cumulative Abnormal Returns (CAR) is obtained by aggregating the average AR calculated over the event window generated from · 1 good news', '26 bad news' and "38 no news·. The CAR shows the earnings growth for the classification into good. bad and no news, as given in Table 2 .Y The CAR plot of Figure I shows that the market responds to all categories of news items. The CAR for the good news decrease from event week -2 to the announcement week, week 0. It continues to fa!I up to event week -t-I but increases on week +2.
The CAR for the bad news and no news also decrease from week -2 through the announcement week to event week +2. This implies that the market reacts to earnings announcements even two weeks after the announcement was made. Not only is this counter intuitive to expectations, it is a disingenuous result since at the least, good news should increase CAR not decrease them. This is an indication that the market is inefficient because this observation is inconsistent with the conditions for any of the EMH fonns of efficiency. CARAnalylis: SSE
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' ·""---"' --. A fifty-two week period database of retail stores and banks listed on the ZSE has been developed for analysis of the ZSE. Six banks and seven retail stores listed on the ZSE are analysed. The results are presented in Table 3 . The R 2 -adjusted values ranges from -0.0095 for Finh to 0.306 for Fmb. This implies that only a small percentage of the variations in stock earnings is explained by the market returns. The DW values show that our estimated results do not suffer from auto-correlation problems.
All firms indicate positive betas. This implies that there is a positive correlation between stock earnings and market returns for these firms.
Analysis of Cumulative Abnormal Returns (CAR): ZSE
The parameters of the abnormal returns (AR) and subsequently the cumulative abnormal returns (CAR) are shown in 135 Appendix 2. The AR and CAR are analysed by 67 good news, 84 bad news and 5 no news and is presented in Table 4 . The CAR plot in Figure 2 shows evidence that the ZSE respond to both favourable and unfavourable earnings announcements. The CAR for good-news firms increases from event week -2 to the announcement week, event week 0.
There is a sharp increase from week O to week + I and then a gradual increase from event week + I to event week + 2. The CAR for bad-news firms dropped from event week -2 to event week 0. There is a sharp drop after week O up to event week +2. This observation is inconsistent to instantaneous and unbiased reaction to new information. The CAR· for no news firms dropped continuously from event week -2 to event week + 2.
Stock pricing characteristics of the JSE
A fourty-three-week period data obtained on some retail stores and banking sector firms listed on the JSE was used to estimate the standard market model. The exercise is done for 13 listed banks and 17 listed retail stores. The results are presented in Table 5 .
The R 2 -adjusted values ranges from 0.003 for Saambou to 0.792 for Edgars. The R 2 -adjusted implies that on the average more than 40% of the variations in the stock earnings is explained by the market returns. The DW indicate no severe auto correlation problem.
Analysis of Cumulative Abnormal Returns (CAR): JSE
The results of the ARs are given in Appendix 3. The AR and CAR for the thirty firms considered on the JSE, analysed from I 06 good news, I 12 bad news and 11 no news are presented in Table 6 .
The CAR plots for the good-news firms show that, initially the CAR increases gradually from event week -2 to the announcement week. It then increased sharply up to event week + I and then falls sharply in event week +2. The CAR plots for the bad-news firms depicts an initial sharp drop from event week -2 up to the announcement week. There is a gradual drop from week O to week + I and then a drastic increase in week +2. The CAR for the no-news firms increases from week -2 to week -1. It falls sharply in week 0, gradually in week + I and finally improved in week +2.
Findings and conclusions
We have analysed three stock markets; the Botswana Stock Exchange (BSE), the Zimbabwe Stock Exchange (ZSE) and the Johannesburg Stock Exchange (JSE). Two main objectives were accomplished. Using a sample of data of stocks from the retail and banking sectors we have analysed the earnings characteristics and tested the semi-strong efficiency of these markets. Specifically, we have used a semi-strong efficiency test (price responses to earnings announcements) to test the hypotheses that, (I) both the BSE and ZSE are inefficient and (2) the JSE is efficient. The exercise is performed for retail stores and banks listed on these markets.
10 The analyses of the pricing characteristics of the three markets reveals that the betas are consistently positive, although in some instances they are not statistically significant.
The CAR analyses supports hypothesis I that both the BSE and the ZSE are not semi-strong efficient because they are inconsistent to instantaneous reaction to new earnings announcement releases. We use the term 'support' guardedly because since some of the CAR are not significant, the price variations (as pointed out by a referee) may not be related to earnings announcements.
With regard to hypothesis 2 the JSE data provides statistically significant analysis which indicates that this market is more efficient than the other two markets and supports the findings of Atkins & Ward ( 1996) , amongst others, that the JSE is semi-strong efficient. This market tends to nonnalise after the event week+ I. From the outset (and as a stated part of hypotheses 2 tested herein), we have had as an underlying premise that earnings changes have systematic economic determinants (events) -see for example Ball, Kothari & Watts (1991) which are likely to be associated with variation in unexpected returns across markets and as such might suggest the extent to which these markets are integrated. The results herein suggest that the relationship between market cross-section returns variability is probably due to the presence of differential information and the information variability of returns is higher for the ZSE than it is for the BSE -see Okeahalam & Jefferis ( 1999) . However, the relative (crossmarket) behaviour of cumulative abnormal returns make conclusions regarding the integration of the three markets questionable. The differences in the level of efficiency (as deduced from the CAR analysis) between the JSE and the two other markets makes the likelihood of integration low.
However some caveats to our results exist. Firstly, the in· frequency of trading on the BSE and the ZSE and the paucity of stock price and cross section data on earnings and dividend announcement data in Botswana and Zimbabwe means that the results are subject to returns estimation bias. This is in ~eeping with the findings of Rouwenhorst ( 1999) . Secondly, It has also been established that JSE market efficiency is also affected by infrequency of trading. Indeed, although their methodology was criticised by Gilbert & Roux (1978) (Saloner & Strebel, 1978) suggest that the EMH only fits the behaviour of shares with average annual trading volumes in excess of 250.000 per year, at the time equivalent to half the shares listed on the JSE. We did not analyse the volume of trades of the JSE listed stocks which we used in our analysis. This could be an area for future research.
In other future work it may also be possible to use the methodology of Scholes & Williams () 977), Dim_s?~ ( 1979) 
Notes
J. The efficient-market hypothesis (EMH) implies that stock prices fully represent all available information and that any new information is instantaneously included into the stock price. The more sophisticated and quick the flow of information; the more speedily stock prices will adjust to new information. This hypothesis is supported by evidence at varying levels or forms, weak. semi-strong. and strong. In the weak form. tests of the EMH k:st the extent to which historic stock prices can be used to predict future prices. In general the evidence is that historic prices can not be used to predict future prices. Semi-strong form tests measure the extent to which stock prices fully reflect all publicly available information. The broad consensus in this regard is that it is very difficult to earn excess returns using publicly available information. Strong form tests evaluate whether stock prices reflect all information. even infonnation which is not available to the public. Here the evidence is that professional market participants do not have access to techniques which enable them to earn higher returns than returns expected for the level of accepted market risk. In general three factors can influence the impact of announcements on the markets. Firstly, market expectations regarding the timing and content of the new information -generally, the greater the suprise in timing and content the larger the revision of returns and the less likely it is that the market would have discounted the information. Secondly. the significance of the new information on the distribution of ex-ante security returns -in general the larger the revision in expected cash flows, the larger the securities price revision and vice versa. Thirdly, the reputation of the source and therefore the credibility of the information -the more reliable the source, the more credible the information content value and the more S.Afr.J. Bus. Manage.1999.30(4) significant the securities price effect and vice versa. 2. Therefore in the context of a two-period model the impact of an announcement as measured hy the size or the returns reaction is a function of the persistence of earnings. We can postulate the following joint hypothesis. Firstly, the stock price is equal to the present value of the expected future benefit accruing to equity holders. Secondly, the present value of the revisions in expected future earnings approximates the present value of the revisions in these expected future benefits and thirdly a univariate time series model of earnings approximates market expectations. Accordingly the magnitude of the ERC to announcements should be positively related to measures of persistence of earnings across firms. For more on announcements and earnings persistence see Kormendi & Lipe ( 1987) . J. Okeahalam (1994) uses asymptotic estimation in an attempt to overcome the difficulties which the absence of data has on carrying out event studies on capital markets in Africa. Inanga ( 1996) provides a detailed description of the evolution and potential resource mobilization role of stock markets m Africa. 7. Since we are studying the price response to earnings announce· ments which is a semi-strong test. the term 'event study' is being used in the Fama· s ( 1991) sense who suggests that the term should be used to refer specifically to tests which are designed to test for semi-strong efficiency. . 8. There has been much debate on this. Several CAPM studies of the efficiency of the JSE have been carried out. For cxampl.e Bradfield, Barr & Affleck- Graves ( 1988) find that the JSE is consistent with CAPM and Koker & Brummer ( I 997) find the JSE to be efficient in the weak form. Furthermore in a study of the effect of block trades on share prices on the .JSE. Atkins & Ward (1996) find evidence to support both the weak form and the semi-strong form of the EMii. 9. To obtain real returns we used the Fisher equation which adjusts returns for inflation. The rates of inflation used for the three countries are: Botswana 9.8%. Zimbabwe 12%. and the Rcpub· lie of South Africa (RSA) 7.4%. Using the above inflation rates we calculated real percentage earnings growth. We then used~~~ following news classification criteria as in Osei ( 1997) . A 0-) ' 0 real increase in earnings announcement equals no news. ;\ greater than 5% increase in earnings announcements equals gt~od news and an earnings announcement less than 0% (or a negattve earnings announcement) is had news. IO. We have evaluated the price response to earnings announce· ments. We wish to thank a referee who rightly points out that this is a semi-strong EMH test. Thus we have not shown that the markets are not weak-form efficient -since they may not be semi-strong efficient but might still be weak-form efficient. We did not rnrry out weak form tests. 11. Specilically it might be possible to estimate a market adjusted model as in Dunn, Hillier & Marshall ( 1999 
